Keywords: Long distance commuting Spillover by labor commuting Labor commuting impact a b s t r a c t More than 10% of the labor force that works in Antofagasta lives in other regions, commuting on average more than 800 km in a shift system that allows working several days in a row followed by several days off. The mining industry is the main contractor of such workers and the impact of the process spreads through the rest of the Chilean territory.
Introduction
In comparison to other economic activities, mining is characterized by a high degree of regional concentration owing to the fact that mineral deposits are distributed in irregular concentrations. Consequently, it is not unusual in countries that intensively exploit natural resources that indicators such as localization coefficients and the Gini spatial indices for mining activities present very high values, confirming the high degree of spatial concentration (Ellison and Glaeser, 1999; Holmes and Stevens, 2004; Perloff et al., 1960) . At the same time, mining regions have also been distinctive for not having agglomerations of major size. Most cities in these regions are of intermediate size and occupy secondary positions in urban hierarchies. Given that it is evident that the economic impact of mining is not exclusively local, we seek to understand its geographic scope and the mechanisms that lead to spillover effects of this activity in other regions.
Among these mechanisms there is one that is especially relevant for mining regions and that has hardly received any attention, that being the phenomenon of inter-regional commuting. It is common that a significant percentage of the workers of a mining operation do not reside in the place of work, but rather in regions quite far from the mineral deposits (Aroca and Atienza, 2008; Houghton, 1993; Storey, 2001) . This article proposes the hypothesis that the effect of the demand arising from these workers in their places of residence is a relevant mechanism in spreading the benefits of mining to the whole country, owing to the multiplier effect of this demand, both in terms of the creation of employment and income. Also, we hypothesize that the major beneficiaries of commuting among regions are the main urban centers. We will seek to verify these hypothesis in the case of Chile, where commuting among regions has become a more common phenomenon than migration, especially to the mining regions of the country. More specifically, we will focus on the case of the Region of Antofagasta, due to the significant size of its commuting flows.
The article is divided into four parts. The first analyses the characteristics of the economies of agglomeration and spillover effects of mining activities, giving special attention to the phenomenon of commuting among regions. The second part describes this phenomenon, its magnitude and implications in the Chilean economy, as well as its relevance in the mining sector. The third part presents the estimation of a model based on inputoutput matrices that allow for estimating the impact of commuting among regions as a spillover mechanism of mining activities from the regions more specialized in this activity toward the rest of the country. The conclusions of this work are presented in the final section. The effect of regional commuting on spatially spreading the benefits of mining Studies on the economic impact of mining have been mainly dedicated to analyzing the way in which this activity affects growth and national development. In this sense, there are numerous works on the ''Dutch disease'' and the controversy around the so-called ''curse of natural resources'' and ways to escape its consequences (Arezki and Van der Ploeg, 2007; Auty, 1998; Sachs and Warner, 2001; Stijns, 2005; . However, there are a few studies dedicated to analyzing how the economic effects of mining are spread spatially. Two lines of research are notable from this perspective. The first is focused on the area of mining taxation and its potential territorial effects through redistributive policies. Ross (2008) notes that the large revenues received by mining countries represents an opportunity to alleviate poverty and inequality, but at the same, can be the cause of territorial conflicts and even civil war. Consequently, an appropriate institutional design is recommendable, one that is based on open agreements about manner of distributing public revenues between producing regions and the rest of the country. The second line of research explores the geographic reach of the externalities that can be derived from the agglomeration of productive activities. Rosenthal and Strange (2004) present the most complete work in this respect, based on information about the United States, aggregated for all the sectors. Their results confirm that the effects of agglomeration are attenuated with distance and that agglomerations based on the presence of natural resources, among these very notably mining, have an impact at the state level, but not in smaller geographic units. More specific studies, such as that of Aroca (2001) , based on information from the input-output matrices of Chile, confirm these results with the estimation of weak productive linkages between the mining sector and the surrounding region. This result suggests that pecuniary externalities of mining have a broad geographic reach.
None of the aforementioned studies have considered the mobility of the labor factor as a determining element of the agglomeration and its spatial effects. The classical models of regional economics suppose that the mobility of workers among the regions of a country does not have a cost and that, also, the region of work and the region of residence are one and the same. At present, neither supposition is sustainable nor ruling them out has relevant consequences in understanding the impacts of productive processes, especially in the case of mining.
Owing to the progressive decrease in transportation costs, both in terms of time and money, and new forms of organizing production, an increasingly greater separation is being produced between people's place of residence and their place of work. In this sense, commuting, understood as the return travel undertaken by a worker between the place of residence and the place of work, has gone from being an exclusively urban phenomenon to also having a regional character (Aroca and Atienza, 2008) . In the past, when travel to the workplace required long periods of travel, migrating to the region of work was always an option. Today, migration is no longer the only option. Recent studies (Cameron and Muellbauer, 1998) show that it is increasingly common to find people whose places of work and residence are separated by great distances, which supposes commuting to other regions.
One of the main origins of commuting among regions, also known as long-distance commuting, is mining activity. Improvements in land-based transportation, gave rise to the term ''drive-in drive-out'' in many of the early land-based mining operations (Di Milia, 2007) . Offshore mineral deposits traditionally gave rise to ''boat-in boat-out'' arrangements and, since the 1950s in the Gulf of Mexico and the 1970s in the North Sea in offshore oil platforms, the possibility of reducing the travel time by using airplanes to transport workers to mining areas, gave rise the phenomenon known as ''fly-in fly-out'' (Houghton, 1993; Shrimpton and Storey, 2001) . These forms of commuting have increasingly extended to regions specialized in extractive activities in several countries, such as Australia, Brazil, Canada, Chile, Mé xico, Peru and Russia.
Reductions in the cost of human transportation would have not been sufficient to allow for long distance commuting in mining activity without new forms of organizing work. A distinctive aspect of long-distance commuting is roster-work systems where the worker remains in the workplace for a number of consecutive days followed by rest periods in their places of residence. The duration of the rosters varies greatly. In Chile, for example, there are more than 80 roster patterns (De Laire, 1999) . In this country, the most common in the case of mining is 1/1 patterns (for example, a week at work and a week at home) and 2/1 patterns (Direcció n del Trabajo (2004)). Nevertheless, this situation varies according to the country and asymmetric patterns of 5/2 or 4/3 are increasingly being used in mining activity (Shrimpton and Storey, 2001) .
1 Given that daily flights would be economically unviable; these forms of work organization allow for dividing commuting costs among several working days. In addition to technological change and the reorganization of work, long-distance commuting to remote mining regions can be explained by unbalanced labor markets that oblige companies to seek workers from beyond the regions where they are located (Spies, 2009 ). This argument, however, is stronger in the case of offshore oil platforms and unpopulated mining regions than in regions where medium-sized urban agglomerations have emerged. Another reason for long distance commuting in mining activities is related to the workers preferences that do not desire anymore to live in remote and inhospitable areas, with limited infrastructure and services (Spies, 2009; Storey, 2001) . Several authors have argued, however, that the main explanation is the fact that long-distance commuting is cheaper than constructing traditional mining towns next to mineral deposits (Bell and Brown, 2006; Houghton, 1993; Melamid, 1984; Storey, 2001) . In this way mining companies save very costly investments and reduce the cost of closing operations, which compensates for the increased cost of transporting personnel. Also, it has been observed that workers under this regime, given their isolation and lack of social contact in the place of work, present lower rates of absenteeism and have more limited potential to unionize, which reduces labor conflict (Shrimpton and Storey, 2001) .
Almost all the studies of long-distance commuting have analyzed their impact on workers and their families or on the consequences of this system of work for the localities where mining operations are located. This article has a different objective, that of analyzing how long-distance commuting acts as a mechanism for spreading the benefits of mining to other regions. This aspect has been proposed indirectly by Storey (2001) in what he termed ''fly-over'', making reference to the resources that escape from the mining region through the workers who are employed in such regions but live in others. While Storey centers his attention on the loss that the mining region in Western Australia can suffer, he also suggests that the main beneficiaries of ''fly-over'' could be the main urban centers of the state due, among other factors, to the high degree of concentration of economic activity and companies around the metropolitan area of Perth. The current work attempts to verify this hypothesis in the case of Chile, where the Metropolitan area of Santiago 1 These authors mention the extreme case of Polaris in Canada where the worker spends eight weeks at the mine and three or four weeks at his place of residence.
represents 44% of total workers and concentrates most mining and subcontractor companies headquarters. To do so, we have estimated the impact of long-distance commuting linked to mining in the Region of Antofagasta on other regions of the country.
The mechanism through which commuting among regions spatially extends the impact of mining is based on the separation produced between the producing and consuming regions. Given the conditions of isolation under which long-distance commuters work, the major part of the salaries they receive is spent where they and their families live (Aroca and Atienza, 2008; Shrimpton and Storey, 2001) .
2 Consequently, attracting commuters from other regions has a weak impact on mining regions, as has been pointed by Storey (2001) . The main beneficiaries of long-distance commuting are the sending regions where the impact of new demand via the salaries of the commuters is not only direct, in terms of commerce, educational establishments, the provision of urban infrastructures and other services, but also indirect through the demand for intermediary products on the part of the aforementioned activities, which generate multiplier effects in production, income and employment. In the case of mining, as well, it can be expected that this impact is greater because workers' salaries in this sector tend to be high. Among the benefitting regions it is probable that major national urban centers occupy a notable place due to their size and because workers in these cities have access to a more diversified supply of goods and services and the possibility of accumulating more social capital, which reduces the incentive to migrate to mining regions. It should not be forgotten, however, that distance can attenuate the decision to commute, because of which it can be expected that the urban centers that benefit the most from inter-regional commuting are not only the main urban centers but also those that are not so distant from mining operations.
Commuting among regions and mining in Chile: the case of the region of Antofagasta
According to the information from the Population and Housing Census of 2002, 2.54% of the economically active population commutes among regions in Chile. This figure represents almost 120,000 people and is significantly higher than the annual migration rate of 1.31%. Commuting among regions is not limited exclusively to mining, but rather affects virtually all productive activities. However, the phenomenon is more intensive in the mining sector. Some 13% of the workers in this sector do not reside in the region where they work, a figure that is five times as high as the national average (Table 1 ). This sector is followed far behind by Construction, Electricity, Gas and Water and Transportation and Communications. All these sectors are characterized by their strong productive linkages to mining, because of which it can be assumed that a significant proportion of their commuters are also related to mining activities. Based on the Chilean inputoutput matrices, the number of commuters linked directly or indirectly to mining is over 10,000 individuals.
Another feature of commuting among regions for mining is geographic concentration. This sector presents the highest Herfindahl index (Table 1) , with only three regions receiving 70% of mining commuters. All three regions are located in the far north of the country, which supposes that the great majority of commuters in this sector travel distances greater than 500 km. Among these regions, Antofagasta is notable for concentrating 50% of longdistance mining commuters. This region is 1400 km from the capital of Chile, Santiago, and is characterized by its desert environment and a strong specialization related to mining, which in turns represents 60% of its product. The region of Antofagasta is the main copper and lithium producer in the country and has some of the largest copper mines in the world, such as Chuquicamata and Minera Escondida. Most regional population is concentrated in the cities of Antofagasta in the coast (around 350,000 inhabitants) and Calama in the desert (around 150,000 inhabitants), close to the Chuquicamata mine (Fig. 1) .
Antofagasta's net commuting rate, considering all productive activities, is the highest in the country. According to the 2002 Census, Antofagasta received 16,517 workers resident in other regions and sent 2049 residents to work in other regions. This supposes that in net terms, around 14,500 workers commute from the rest of Chile to Antofagasta, which represents 10% of its labor force. Regional commuting to Antofagasta is concentrated in three sectors that represent 75% of the total. In first place is mining, that represents 25% of long distance commuters and has a localization coefficient 3 of 3.3. That is, the region receives more than three times as many commuters from this sector than all of the rest of the country. Following mining in receiving commuters are Construction (34%) and Financial and Technical Services (15%), both strongly related to mining, with localization coefficients of 1.6 and 1.3, respectively (Aroca and Atienza, 2008) . It is estimated that around 70% of the total of workers who commute to the Region of Antofagasta, keeping in mind their productive linkages, corresponds directly or indirectly to mining. Also, notably, the activities in which Antofagasta has a higher level of reception of commuters than any other region are characterized by high salaries. Consequently, it is logical to expect that the impact of commuting on incomes and employment in the regions sending commuters would be significant. In this sense, we consider that the experience of the Region of 2 In countries where incomes are taxed locally where the commuter resides, long-distance commuting could also cause a loss of potential tax revenues in addition to the loss of induced consumption expenditure. This is not the case in Chile, whose fiscal system is centralized and local taxes are almost inexistent. 3 The localization coefficient measures the relative specialization of a region in a determined activity. To do this, a comparison is made between how much an activity represents in a region and how much it represents in the country, calculated in the following manner:
where S represents the share of activity i the activity in region j; while k stands for the country. This index oscillates between 0 and infinity. If Q ij r1 implies that there is no specialization. If Q ij 41 there is specialization, which is greater as the index rises.
Antofagasta can be illustrative of the importance that commuting can have as a mechanism for spreading the economic impact of mining across regions. Fig. 2 , shows the geographical distribution of the regions, population and distance from Antofagasta. More than 95% of long distance commuters to Antofagasta are men and 90% are younger than 50 years old. 70% of these workers are operators and technicians while only 8% are professionals. Fly-in fly-out and drive-in drive-out to the cities of Antofagasta and Calama are the predominant systems for commuters from other regions (Fig. 1) . Afterwards, workers are transported by bus to the mining camps. Most mining companies (Escondida, Zaldivar, El Peñó n, Lomas Bayas, El Tesoro) have built camps for the accommodation of workers and normally work arrangements establish that the mining company pays for transportation, accommodation and food. Only the mining companies whose ores are close to the main cities of the region, such as Mantos Blancos and Michilla, do not have camps and workers live in hotels in Antofagasta paid by the companies. A special case among this group of mines is Chuquicamata due to the large size of the mine and its proximity to the city of Calama. This company tends to contract a higher share of local workers and to have short rosters (4 Â 4 and 4 Â 3) that give an incentive for workers to relocate and live in Calama.
The group of long distance commuters is complex and heterogeneous and the duration of rosters varies depending on the sector, the region of origin, the proximity to urban agglomerations and the type of contractual relationship. In general, in Chile 1/1 patterns (4 Â 4; 7 Â 7 and 15Â 15) represent around 52% of contracts, followed by 2/1 patterns (20 Â 10 and 14 Â 7) that represent around 27% of contracts (Direcció n del Trabajo, 2004). According to De Laire (1999), it is possible to find at least four groups of workers related to mining under the roster regime in Chile:
The first one is the group of workers of mining sector directly contracted by mining companies. Predominant roster patterns in this group are 4 Â 4 and 7 Â 7 and there is a recent trend in larger mines, such as Chuquicamata and Minera Escondida, to increase the use of the 7 Â 7 pattern. In Antofagasta, around two thirds of workers from this sector come from the mining neighbor regions (I, III and IV). These workers are predominantly accommodated in camps close to the mine. The mining company, normally, pays for transportation, accommodation, food, recreation and basic medical services;
The second group is formed by subcontracted workers linked to mining operations (mining and metal workers). The duration of rosters is varied but often significantly longer than for company personnel. Short-term and precarious contracts give companies greater flexibility to modify the size of the workforce depending on cycles. These workers come predominantly from the mining neighbor regions (I, III and IV) and tend to be older than workers from the first group. The contractor firm, normally, pays for transportation, accommodation and food. These workers live in camps but, depending on the company, the quality of services can be lower than in the first group of commuters;
The third group is composed by subcontracted workers related to construction and industrial assembly activities in the mining activity. In this case, the predominant roster pattern is 20 Â 10. More than 70% of the workers from these sectors come from more distant regions, especially V-VIII and the Metropolitan Region. During the work time these workers live in the camps, and the company generally pays for transportation, accommodation and food;
The last group is composed by subcontracted workers from the service sector (food, industrial cleaning and transport). This group is relatively small and the duration of rosters is very heterogeneous depending on the needs of mining companies. These workers come from different regions without any spatial pattern and firms tend to pay transportation, accommodation and food.
Methodology
The methodology to evaluate the spillover effect to other regions of workers commuting to the Region of Antofagasta is based on input-output matrices and has the objective of estimating the direct and indirect effects of commuting on regional demand owing to the separation between place of work and place of consuming. In other words, we seek to evaluate the degree to which commuters that spend their salaries in their regions of origin affect the incomes and employment of those regions.
In operational terms, due to the characteristics of the data available in the Chilean Census, long distance commuters are considered the individuals that live in one region and work in a different region for less than two months. Therefore, people who live temporarily in the mining region for more than two months are not counted as long distance commuters. 4 This operational definition implies, on the one hand, an underestimation of the spatial impact of mining activity by means of commuting, because the workers who live more than two months in the mining area returning periodically or irregularly to their home regions and permanent places of residence are not considered as commuters. On the other hand, the spatial impact of commuting is overestimated because it is assumed that all the salary of long distance commuters is spent in their regions of origin. This assumption, however, seems to be realistic according to the characteristics of the work arrangements previously described and to the interviews made to many mining long distance commuters. Overall the underestimation of the spatial impact of long distance commuting in the mining activity in Chile is likely to be larger than the overestimation. Input-output models are based on a matrix that summarizes the transactions made during a year, including both those that occur in the productive sectors and those between the productive sectors and final demand, that is, consumption by families, the government, foreign consumers (exports) and investments that enterprises make in capital goods (Hewings, 1985; Isard et al., 1998; Miller and Blair, 2009 ).
Input-output matrices allow for estimating several types of effects, such as the consequences of variations in final demand. For example, direct effects measure the impact of increased final demand on the inputs provided by the different sectors of the economy in response to the rise in demand. On the other hand, indirect effects are derived from the process of feedback to produce these additional inputs, which also require more inputs provided by the same sector and by other sectors of the economy. The impacts of changes in final demand are generally measured through factors that are termed multipliers because they capture the linked effects resulting from the productive interaction among economic sectors. The three multipliers most often used are output, workers' incomes and employment.
An extension of the input-output model applied by Aroca (2001) and Aroca and Atienza (2008) to the Region of Antofagasta is used in this work. In this extension to the other regions, information is aggregated about commuting among regions, gathered from the 2002 Census and the input-output matrices for each region of Chile, estimated for 1996 by the National Institute of Statistics (Instituto Nacional de Estadística-INE) and the Ministry of Planning (MIDEPLAN).
These are the most recent available data sources for the country and despite the time difference of the two sources, the literature about the stability of the technical coefficients agrees in indicating that the multipliers and the effects calculated on the basis of multipliers are very stable over periods of five years or even longer. Consequently, it is considered that a reliable first approximation can be obtained of the effects of commuting to Antofagasta on incomes and employment in the commuting workers' regions of residence.
Census data and input-output matrices are complemented with INE data about wages of commuters in order to estimate the impact of commuting associated with mining industry. This is the most reliable source available of information on wages associated with specific industries. The CASEN survey also collects data on wages; however, this source considers household location and does not inform about the location of jobs. Evidence shows that there can be significant differences between the average wages paid in a region as compared to those earned by workers living in the same region.
Consequently, to estimate the impact of wages spent in a region where workers commute to Antofagasta, we will assume the average salary level of the mining sector, which is US$ 26,670 per year (INE, 2009, page 89) , considering the average exchange rate of 2007 of 522.69 Chilean pesos per dollar.
Results
There are several points of interest in the analysis of the impact of commuting in the Region of Antofagasta. The net surplus of commuters for Antofagasta is the highest in the country and well above the rest. In net terms, close to 10% of the labor force commutes to the region (see Table 2 ). Consequently, it can be expected that Antofagasta's consumption lost due to commuting would have a significant impact on the salaries and employment in other regions.
Another interesting point is related to the geographical pattern of commuters' net flows. The regions located in the north and south extremes of the country (Regions I, II and III in the north and Regions X, XI and XII in the south) 5 have negative net commuting flows, while central regions (IV, V, VI, VII, VIII and the Metropolitan Region (MR)) present positive net flows. According to this core-periphery pattern, it is plausible to expect that the impact of mining commuters to Antofagasta will predominantly be concentrated in the central area of the country. In fact, around 75% of commuters to Antofagasta live more than 800 km far from their place of work. The aforementioned strong productive specialization of Antofagasta in mining is also of particular interest for this work. Commuters who work in Antofagasta carry out diverse activities. However, the region has the highest level of specialization in Chile in the reception of workers. Three activities represent almost 75% of the commuters who come to Antofagasta. In first place, as would be expected, is mining whose localization coefficient is 3.3. This is followed by specialization in Construction and Financial and Technical Services, both strongly related to mining (Aroca, 2001) .
Given the high rates of commuting and the concentration of commuting in sectors characterized by high salaries owing to direct foreign investment linked to mining, we can expect that commuting has a high impact on the incomes and employment of central regions of Chile. In this sense, the experience of the Region of Antofagasta can be illustrative of the spatial impact of the mining activity. Table 3 shows the regional distribution of commuters to Antofagasta and the estimated total wages earned by these workers. Region IV (Coquimbo) has the highest negative net commuting rate (Table 2) . This rate is strongly associated to Antofagasta. Around 3300 workers in Antofagasta live in Coquimbo, while Valparaíso (V), Santiago (RM) and Concepció n (VIII), where the largest cities of the country are located, send 7500 commuters to the Region of Antofagasta.
Commuters to Antofagasta earn more than 440 million dollars (Table 3) . This estimation seems to be reasonable taking into account that in 2007 CODELCO paid around 900 million to its workers, while Minera Escondida Limitada paid around 250 4 In the Chilean Census the home region of the people that, due to working conditions (rosters), have to live in camps, is the region where they return periodically after work, except in the case that they remain in the work region more than two months (INE, 2006) 5 Antofagasta is also known as Region II.
million. Furthermore, the payments to the outsourced firms and the other mining companies account for one third of the total regional production.
To put the amount of money transferred to other regions by commuters into some perspective, we compare the 2007 budget for the National Fund for Regional Development (FNDR), the main government funding body to reduce regional disparities, to the average wage for mine workers in 2007 multiplied by the number of commuters to Antofagasta Region (Table 3) . Two observations can be made from this comparison: first, for several regions, the amount of money that commuters bring to the residential region is greater than the amount these regions receive through the FNDR, and secondly, the amount of money leaving Antofagasta Region through commuters is seven times as high as the amount this region receives from the FNDR.
In order to measure the impact of this process on the regions, we estimated the multiplier effects on local employment in the workers' regions of residence. The impact on each local economy is calculated on the assumption that commuters' wages are spent according to the consumption structure captured in the inputoutput table of each region. This shock in demand pushes production up, thus increasing labor demand (indirect effect). Table 4 shows the results on the level and percentage of employment directly and indirectly created by economic activity in the Region of Antofagasta.
Coquimbo is the region that receives the greatest impact on employment levels. More than 12,000 workers who live in that region are due directly or indirectly to mining activities in Antofagasta, this represents 7.6% of total labor force of the region. The total impact of long distance commuting on Coquimbo's economy is larger than the impact on regions closer to Antofagasta, such as Tarapacá and Atacama. It seems, however, that Coquimbo has very attractive attributes for the workers and their families due to its low cost of living, specially housing prices as was shown by Paredes and Aroca (2008) .
The Metropolitan Region and the Region of Bio Bio, where the main urban agglomerations of the country are located, are the second group of regions in terms of the size of employment created because of mining workers commuting to Antofagasta. This is an expected result according to the ''fly-over'' hypothesis made by Storey (2001) and to the labor mobility literature, where it has been proved that the larger the population, the bigger the labor mobility. This result reinforces the concentration process around the largest agglomerations of the country: Santiago and Concepció n.
The impact of commuters on Antofagasta's neighboring regions, Tarapacá and Atacama, are in the third place of importance. This impact, however, is particularly high as a percentage of total local workers because the size of labor population in these regions is relatively small. In summary, the spatial effect of the commuters to the Region of Antofagasta is very significant both in terms of the amount of money involved in the process and in terms of the jobs generated in the residential regions. Most of those commuters are related directly or indirectly to the mining industry and, in this respect, Antofagasta can be considered a natural experiment to analyze this process given its high degree of specialization in the mining industry.
Conclusions
The results of this article show that, in Chile, long-distance commuting is a relevant mechanism to understand the spreading of the economic benefits of the mining activity to other regions within the country. In fact, the impact of long distance commuting measured in terms of the wages earned by mining commuters in the Region of Antofagasta and spent in the commuters' regions of residence is higher than the National Fund for Regional Development, which is the main public instrument oriented to the reduction of regional disparities.
The mining activity, that in the case of Chile is concentrated in the extreme northern regions of the country, presents the highest rate of in-commuting among regions. This phenomenon is particularly intense in the case of the Region of Antofagasta, where more than 10% of the labor force lives in other region, commuting on average more than 800 km. The impact of long distance commuting to the Region of Antofagasta has a national geographical scope but tends to be concentrated in certain regions. In this respect, it is possible to find three main groups of regions that predominantly benefit from sending mining commuters to mining regions. The first group consists of the neighboring regions, where commuting is principally due to the effect of proximity. The second group consists of the regions where the main urban agglomerations of the country are located, namely the MR and regions V and VIII. According to the hypothesis made by Storey (2001) regarding the idea of the ''flying over'', it is reasonable to state that, in Chile, long distance commuting related to mining activity benefits the main cities of the country. The third group represents an interesting result. This group is just Coquimbo, the region that sends the highest number of commuters to Antofagasta. The case of Coquimbo requires further research because it is a relatively small region and is more than 700 km far away from Antofagasta. Possibly, the Region of Coquimbo is a very attractive area for residents due to its endowment of some amenities like weather, low cost of living and proximity to Santiago.
Two main implications arise from these results: at a national level, in Chile, long distance commuting related to mining activity could promote concentration, working as a centripetal force, and reduce development opportunities in remote mining regions where the living standards are low and the cost of living tends to be high. Consequently, the design of national policies focused on the reduction of regional disparities should take into account the impact of commuting among regions, through greater participation of mining regions on taxes, royalties and other funds, otherwise national agreements could be detrimental to the development of these areas. At the local level, in Antofagasta, one of the main objectives of regional development strategy is the promotion of the attractiveness of the region through the supply of amenities and infrastructures and the increasing diversification of the industrial and occupational mix.
